Purpose According to the DSM, functional impairment is a main criterion for the general definition of personality disorders (PDs), but research suggests that some PDs might not be related to impaired functioning. Occupational functioning has rarely been examined in all ten DSM PDs. Methods We analysed 511 adults aged 20-41 years from the general population of the canton of Zurich, Switzerland, using data from the Epidemiology Survey of the Zurich Programme for Sustainable Development of Mental Health Services. All PDs were assessed with dimensional trait-scores and associations with indicators of occupational functioning were analysed with generalised linear models. Results Each PD revealed at least a weak association with some form of occupational impairment. Most PDs, especially from cluster A and B, were significantly related to occupational dysfunction, in particular low education level, conflicts in the workplace, dismissal or demotion, and unemployment. In contrast, obsessive-compulsive PD was mostly unrelated to occupational functioning. A total personality pathology dose-response relationship was observed for low education level, conflicts in the workplace, dismissal or demotion, and unemployment.
Introduction
Functional impairment, in particular in interpersonal and occupational areas, constitutes a major criterion of the general PD definition in DSM-5 [1] , which has been adopted unchanged from DSM-IV-TR [2] . However, although it is part of the general PD definition, studies that focus comprehensively on functional impairment in all PD categories are lacking. In a previous study published in the same journal we reported on interpersonal functioning in PDs [3] . Here, we want to expand this work by focusing specifically on occupational functioning.
There are few studies available that focus on occupational dysfunction, although in sum such studies have consistently reported that PDs are associated with low qualification, educational failure, and work impairment [4] [5] [6] [7] . Nevertheless, there is still an ongoing debate as to whether all PDs are associated with functional impairment or just specific ones [3, 8] . For instance, it appears that functional impairment in obsessive-compulsive PD is considerably lower than in other PDs [6, 9, 10] . Some studies have reported that histrionic PD shows overall a high level of functionality [6, 9] , although our recent analysis of associations between histrionic PD and interpersonal functioning deficits challenged that general assumption [3] . In contrast, however, it appears that borderline and schizotypal PDs are highly impairing types [3, 9, 10] .
More detailed and comprehensive studies on occupational functioning in PDs are necessary, as this is still an understudied area of research. In particular studies are lacking that include various indicators of occupational functioning instead of a single-crude global measure. Thus, the aim of the present study was to analyse different measures of occupational functioning in association with continuous measures of all DSM PD categories in a large community sample.
Methods

Study design and sampling
This study was conducted within the scope of the Epidemiology Survey of the Zurich Programme for Sustainable Development of Mental Health Services (ZInEP; in German: ''Zürcher Impulsprogramm zur nachhaltigen Entwicklung der Psychiatrie''), a research and health care programme involving several psychiatric research divisions and mental health services of the canton of Zurich, Switzerland. The epidemiology survey is one of the six ZInEP subprojects and consists of four components: (1) a short telephone screening, (2) a comprehensive semi-structured face-to-face interview followed by self-report questionnaires, (3) tests in the sociophysiological laboratory, and (4) a longitudinal survey (see Fig. 1 ). The telephone screening and semi-structured interviews started in August 2010, the tests at the sociophysiological laboratory in February 2011, and the longitudinal survey in April 2011. The screening ended in May 2012 and all other components in September 2012.
First, a total of 9,829 Swiss males and females aged 20-41 years at the onset of the survey and considered representative of the general population of the canton of Zurich, Switzerland, were screened by computer-assisted telephone interview (CATI) using the symptom checklist 27 (SCL-27) [11] . All participants were randomly chosen through the resident registration offices of all municipalities of the canton of Zurich. Residents without Swiss nationality were excluded from the study. The CATI was conducted by growth for knowledge (GfK), a major market and field research institute, in accordance with instructions from the ZInEP research team. The overall response rate was 53.6 %. Reasons for non-response were no response, only telephone responder, incorrect telephone number, communication impossible, unavailability during the study period, or refusal by a third person or the target person. In cases where potential subjects were available by telephone, the response rate was 73.9 %.
Second, 1,500 subjects were randomly selected from the initial screening sample for subsequent face-to-face interviews (response rate: 65.2 %). We applied a stratified sampling procedure including 60 % high-scorers (scoring above the 75th percentile of the global severity index of the SCL-27) and 40 % low-scorers (scoring below the 75th percentile of the global severity index). The basic sampling design was adapted from the longitudinal Zurich cohort study [12] and was chosen to enrich the sample with subjects at high risk of mental disorders. Such a two-phase procedure with initial screening and subsequent interview with a stratified subsample is fairly common in epidemiological surveys [13] .
Face-to-face interviews were conducted by experienced and extensively trained clinical psychologists. The interviews took place either at the participants' homes or at the University Hospital of Psychiatry in Zurich. All participants who completed the semi-structured interview were required to complete additional questionnaires. For this purpose, the sample was randomly divided into subsamples focusing either on psychosis (N = 820) or on PDs (N = 680). Out of a total of 680 subjects in the subsample focusing on PDs, 169 (24.9 %) refused to Fig. 1 The design of the ZInEP epidemiology survey return or to complete all questionnaires required for the present study, resulting in a reduced final sample size of N = 511 (284 females; 227 males; mean age: 29.6 ± 6.7 years).
The ZInEP epidemiology survey was approved by the Zurich State Ethical Committee (KEK) as fulfilling all legal and data privacy protection requirements and is in strict accordance with the declaration of Helsinki of the world medical association. All participants gave their written informed consent.
Instruments and measures
To measure dimensional PD trait-scores we used the assessment of DSM-IV personality disorders questionnaire (ADP-IV) [14] . For the ZInEP epidemiology survey the German translation by Doering et al. [15] was used. The ADP-IV design allows a dimensional trait-score and a categorical PD diagnosis for each of the DSM-IV PDs. The ADP-IV is a paper-pencil self-report instrument consisting of 94 items representing the 80 criteria of the 10 DSM-IV PDs and the 14 research criteria of the depressive and the passive-aggressive PDs. Each trait-question is rated on a seven-point Likert scale, ranging from ''totally disagree'' to ''totally agree''. Internal consistency of the ADP-IV dimensional PD scales is good [15, 16] and test-retest reliability and concurrent validity of the dimensional ADP-IV trait-scores are also satisfactory [15, 16] . Most importantly, the ADP-IV showed good concordance with the SCID-II interview [17] and may be considered an economic and valid alternative to semi-structured interviews.
Education level (high vs. low), participation in the labour force (in vs. out), employment (full-time vs. parttime), and position (management vs. normal) were assessed during the CATI. Labour force and employment were presented with standardised response options. Education level was assessed by asking the participants to indicate their highest educational degree. In Switzerland there are many educational qualifications that do not have exact equivalents in the US or in other countries. These qualifications were subsequently categorised as low (if the highest form corresponded to a high school diploma) and high (if it corresponded to college or higher). Position was coded according to participants' job specification. All other indicators of occupational functioning were assessed with a checklist that was handed out along with the other questionnaires. That instrument contained a detailed list of various life events, including conflicts in the workplace, resigning from a job, dismissal from a job, demotion in a job, or unemployment. Participants were advised to mark all events that occurred in their life during the past 12 months.
Statistical analysis
First, because values on all continuous PD trait-scores were missing completely at random (MCAR) according to little's MCAR test (v 2 = 46.908, df = 53, p = 0.709) we conducted a missing value analysis (MVA). No variable was missing in more than maximally nine subjects (1.8 %). MVA was carried out with the full information maximum likelihood estimation, an MVA procedure recommended by Schafer and Graham [18] . The associations between indicators of occupational functioning and PD trait-scores were analysed with a series of generalised linear models. The dichotomous measures of occupational functioning were entered as the dependent variables; thus, we fitted models with binomial distribution and logit-link function. A robust estimator was applied to reduce the effects of outliers and influential observations. All PD trait-scores were standardised using the z-transformation, in order that the odds ratio (OR) referred to a one standard deviation increase along the respective PD dimension. As a consequence some associations may appear rather modest. However, an OR of 1.50 for a one standard deviation increase corresponds to an OR of 2.25 for a two standard deviation increase, which represents a medium effect size. Considering that 2.3 % of a population score higher than two standard deviations above the mean in a normally distributed trait, this reference is still higher than the average prevalence of each PD category in the general population. Because occupation is highly dependant on age and sex we adjusted all associations for those two confounders. All analyses were conducted with SPSS 20 for Macintosh.
Results
The results for cluster A PDs are reported in Table 1 . Paranoid PD was associated with low education level, full time employment, conflicts in the workplace, dismissal or demotion, and unemployment. Full-time employment was uniquely related to paranoid PD. Schizoid PD was related to low education level, dismissal or demotion, and unemployment. The association with dismissal or demotion was particularly high. Schizotypal PD was related to low education level, being out of the labour force, conflicts in the workplace, dismissal or demotion, and unemployment. It is the only PD type that was associated with being out of the labour force.
The associations with cluster B PDs are indicated in Table 2 . Antisocial PD was related only to low education level and conflicts in the workplace. Borderline PD was associated with low education level, conflicts in the workplace, dismissal or demotion, and unemployment. As in schizoid PD the association with dismissal or demotion was particularly strong. Histrionic PD was related to low education level and conflicts in the workplace, and narcissistic PD was exclusively associated with conflicts in the workplace.
The results for cluster C PDs are presented in Table 3 . Notably, no cluster C PD was associated with education level. Avoidant PD was related to dismissal or demotion, and unemployment. Dependant PD was associated with conflicts in the workplace and dismissal or demotion, and obsessive-compulsive PD was uniquely and weakly related to conflicts in the workplace.
Both the cluster A and B trait-scores were associated with low education level, conflicts in the workplace, dismissal or demotion, and unemployment. The cluster C trait-score was uniquely related to conflicts in the workplace and dismissal or demotion. Moreover, in cluster C the strength of association in those measures was markedly lower than in cluster A or B. The total PD trait-score was again significantly associated with low education level, conflicts in the workplace, dismissal or demotion, and unemployment, which indicates a dose-response relationship in those variables (see Table 4 ).
Discussion
In this study we carried out a detailed analysis of occupational functioning in relation to all DSM-5 PD categories using data from the general population. Overall, each PD revealed at least a weak association with some form of occupational impairment. Most PDs, especially those from cluster A and B, were significantly and consistently related to occupational dysfunction, in particular low education level, conflicts in the workplace, dismissal or demotion, and unemployment. Those findings are in line with the literature [4] [5] [6] [7] .
Nevertheless, we noted some striking peculiarities. Cluster C PDs were overall less strongly related to occupational dysfunction than the other PDs. Moreover, unlike clusters A and B, no single cluster C PD revealed a significant association with education level. In contrast to our previous report focusing on interpersonal dysfunction [3] we did not find that borderline and schizotypal PDs were outstandingly related to occupational dysfunction, suggesting that functional impairment differentiates borderline and schizotypal PD from the other PD categories [10] with respect to interpersonal relations rather than relating to job performance or educational achievement. A similar pattern with an outstandingly high association with schizotypal and borderline PDs emerged for childhood adversity [19, 20] , which may potentially serve as an indicator of the dysfunctionality and severity of those two PDs (although not apparent in all areas) [8] . The high functional impairment attributed to schizotypal and borderline PDs has also been emphasised by others [10] . In addition to mental disorders it has been shown that childhood adversity causes severe functional impairment in various social domains [21, 22] . However, whether childhood adversity has a specific detrimental effect on (interpersonal) functional impairment in some PD dimensions needs to be addressed in future studies. In contrast to studies reporting that histrionic PD shows a generally high level of functionality [6, 9] we found that this type is also related to functional impairment, especially with respect to conflicts in the workplace, but also to low education level. This finding is in line with associations between histrionic PD and interpersonal functioning deficits, which we have reported previously [3] . Therefore, we decidedly advocate against the underestimation and neglect of histrionic traits. It is important to note that this PD type is associated with significant impairment in social functioning as well.
Our results also provide further evidence that obsessivecompulsive PD is only weakly related to occupational impairment and that its functional impairment is particularly lower than in cluster A or B PDs [6, 9, 10] . Thus, obsessive-compulsive PD appears to be less related to functional impairment or global quality of life as compared to other PDs, although we still found some important associations with interpersonal functioning deficits that should not be ignored [3] . However, in occupational areas subjects with obsessive-compulsive traits appear to function quite well. We hypothesise that this high level of occupational functioning is closely linked to the trait conscientiousness, which underlies facets of obsessivecompulsive PD [23, 24] . Conscientiousness in turn has proven to be a substantial predictor of job performance, educational achievement, and academic success [25] [26] [27] . Thus, it may be that although subjects exhibit maladaptive obsessive-compulsive symptoms which could potentially impair their occupational functioning according to DSM criteria [2] , their high conscientiousness, expressed through abilities like diligence, carefulness, and steadiness, prevents them from failing in occupational areas. PDs may be conceived of as extreme manifestations on normal personality traits [28] . Presumably the most important personality trait underlying PD symptomatology is neuroticism [29] . Consequently, neuroticism is an important predictor of occupational impairment [30, 31] and health care utilisation [32, 33] . It has also been demonstrated that functional impairment predicts health care utilisation independently of the occurrence of any mental disorder [34, 35] . In connection with the findings elucidated above it is thus not any more surprising that the prevalence of PDs is as high as 30-50 % in primary care settings and specialised mental health services, while it is 4-12 % in the general population [36] . It has also been shown that PD traits as well as general personality traits independently predict treatment utilisation [37] . Ten Have et al. [33] argued that subjects high in neuroticism, such as typically borderline patients, are highly vulnerable to stress and lack appropriate coping strategies. For those subjects professional health services often represent the last resort. In contrast, antagonistic and antisocial subjects use professional treatment less, supposedly because of the external attribution of their difficulties and distress (i.e. blaming others for their problems) [37] . Interestingly, the present study also demonstrated that except for low education level, antisocial PD was only weakly associated with occupational impairment. Thus, apparently antisocial individuals lack psychological strain, which would also provide an alternative explanation for why they use treatment less. Bearing those findings in mind, our results further emphasise the implications of maladaptive personality traits, with PDs as their extreme variants, for public mental health policies as further detailed below. Although inconclusive, some research evidence suggests that the functional impairment of subjects with PDs is comparable to that of subjects with schizophrenia and that impairment related to PDs is considerably higher than in mood or anxiety disorders [38, 39] . Functional impairment also plays an important role in classifying PDs according to their severity [8, 36] . It has been suggested that severity is directly related to functional impairment. In this respect we found a dose-response relationship of the total PD traitscore for education, conflicts in the workplace, dismissal or demotion, and unemployment. The sum of total PD traits or symptoms is regarded as a valid indicator of PD severity [8] . As a consequence functional impairment would allow for inference on severity, which makes it a valuable indicator in clinical practice. In accordance with this hypothesis Rymaszewska et al. [38] found that symptom severity was the best predictor of social disability (including occupational dysfunction) in a large multisite study. We therefore advocate that clinicians should carefully assess indicators of occupational functioning and educational achievement for the diagnosis and prognosis of a PD. Considering occupation and education as resilience factors may provide further implications for prevention and intervention [20] . Exploration of PD symptoms and traits would be particularly meaningful with regard to interventions in the work environment or re-integration into the labour force.
Despite the strengths of a large community sample and elaborate assessment of occupational functioning in association with continuous measures of all ten DSM PDs, this study is also subject to one major limitation. Because of the cross-sectional design this study is strictly correlational in nature and we cannot draw causal conclusions from our data. In addition we acknowledge the reduced response rate. Assuming that more severely ill people are harder to access and less willing to participate, we cannot exclude a certain bias in this respect. Furthermore, all data in the present study relied on self-reports, which implies that our results may be biased through omission, denial, or concealment.
